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14 

m^^mm^m^ a wt:^^ e ifi8i47o 0 s 
^^»mit^^aiS3Pn-A^epi47o 0^ 



(54) [^P^<7>^«^1 fT^/c^^-^^/l-^B^Slt/^S^^i^^^J 

(57) [mm] 



( 2 ) 

1 

IIS*« 2 1 Vkim 1 iBttio^-s^/w;^ • - y :^-{^ 

Iffl*:^4] tS*^3f5«to®eK<or5/®fia?iJlc 

:^Sg^?|JS:■^^-e)i s d n a. 
^tSffi?|J*^^-c-/i s D N A, 

DNA. 

IiS*J5 8 1 1 wm.(n>/<f-)^7. ' f^^- y 

9 1 If 5 lE^Oit^^SrfflV ^T^gStetft 

rfs*)!!!] if*^2f2«<^se«^^^^#)fcii 
21 mim. \ \ wM.<r>m^±m*mmw^yL so 

[0001] 

'f-a.— D ^/f-y'^:^ ' /<— • 'J^i^i^'y'yy.n 14 1 

(Bacillus thuringiensis var. japonensis N141, Jsil 
TNI 4 1 tl!SIE-r«ri'b*>5) ttS-r/^SAtt^fsS 

^«iE58feSiHJ:Bli-5. 40 
10 0 0 21 

[t**«Oft^Sl /^^/w^ • f-3.-y i^y^'v'^ fflacill 
us thuringiensis. lilTB t i:li&iai"5) Sfetl^lCB tO 

JS^ (B tiStiJ) t LT. fJ^lrKIS^g^iic^tt-t-S^^i^PJ 
[00031 B t A|^ttO#i^«T-M^ii?S* 



i|$g8¥8- 2 2 8 7 8 3 
2 

iSfiSeffJ*, (diamond-shape 

d) . Sf^S 5/ KM (bipyrainidal) . mS^-^-^W 
(rhomboidal) ^fcW^i^^)Jgfi5: L-C^/^^,, l^^^fi 

9<^l*»l«:aT*liaitfc(^ffij*:^jCjSat1-5 Wanna 
y, C. L. ; Nature 172(1004) 1953) \ 

I 0 0 0 4 J B t <05^P(±, De Barjac and Bonefoi (E 
ntomophaga 7(5-31) 1962) J:5fS^j^l^ (H-a 

ntigen) \cm^\,^x'<itit>ivc^y) ^ ^t.-^XZ.W.'Sr < <r> 

[0 0 0 51 :iix5>«CfeoiS4LSte±ffiai-io-c^/j: 

K)SimA{c:ett^;T^-rffiffifc u-Ci^/i';^^':^ (ku 

rustaki) . T ^ (aizawai) 
(CSttSr;^-t-ffi«t LT-r^-:/ y ;^ (tenebrioni 
s) , 'y^Hf.^y^yT.-^^-f-^ (japonensis buibui) % 

[0 0 0 61 i^i:iE«-ct>®»rtic: 

SKcSttSr^f B tttr'li^*<^}g*T:^4^5^C-Clr^-5. 
[0 0 0 71 

(«B>g*sft?*LJ;5 ir-f-S^Sl .toT. B t^JIdSfeii: 
tt©^i:.fc»l3^BSA(-^(=)-LTt>^:*:Wfo5I^^S<CB t 

WrSB tSi|icS*-r5S»i?ASfc5, 
[0 0 0 81 

fc. 

[000 91 3ti:56M»4fflfSM3il«X?lfttlf|^^ifeX^S 
»i3F5S0fJ-Sfe#^FERM P-14576;FER 
M BP-5241i: t-C^I£SixfC''<^/w;^ • f^^ — 
y yfy^yT. • • i;i'>J«^>'v';^N l 4 l (Bacill 
us thuringiensis var. japonensis N141) ^(Cffi'^ 
So 

[ 0 0 1 0 1 i^W^(r>mco^s\^^x\is N 1 4 1 ic i 

oT^^^iXfcgtAtti^B^SfiK (£iTN14 1^Sli 

fiStieia-ra) %s«5>t UT^*-r5wfcSr#f»t 

[0 0 1 11 if.W^<D^^W^^ 1 4 U4. -)l3:(cffll,^ 



( 3 ) 

3 

(00121 L^t^^mmmmMmN 1 4 1 (omm 
m^momm^m • • b t izmmtfi), 

IS^<OjkfSS- • • • 23> •^'^r'KJ^>■>;^ (japonens 
is) o 

ijjs8ai^-^*%i • • • • sa^-j^^^ffljiati^^M^B^ses lo 
wiiBr^ttSte • • • 1 3 0, 0 0 0 y/u h 

flitt ^mwitpm^i^tmmn. 

:^®W(Dm±-t^m i s o . o o 

fcgtfltSrfflv^X^j? y-^iV^^rtTJ'iVV Nl 4 1/^1. 
SeSfiSr=>-Ki-*»e^F- (ttTNl 4 liie^tl6IE 

^iJ'B-^v^i'Uit, #e>i^JtjSfe^^^i, 3, 7 20 
5 9i£SS:^L, 4 7~3, 5 5 enmmmiSi^^tio 

'fy-Y (japonensis buibui) jf^^ (#^¥6-6 5 
2 9 2) icDJtgfO^gm, ll]2(;i^bfc^ 

[0013] UJl-hOj; 0 *^BJ(^N 1 4 1 

lO 0 1 4 J 

mm<omm<ommi 30 
ICQ 1 5] Ni 4 i«5»i. W:mmj:m^mi^t^m^ 

(0 0 161 ^mUtLXii. 0i|;t«, »S®sr>*->? 



iSfBa¥8-2 2 8 7 8 3 
4 

U<, Jt^taSd, L<«2 5-3 Ot, ^*SSC 

[0 0 17] ^mmT'^. ^mmt^h^A^f^^sm&n 

(0 0 181 Nl 4 l*^St//X«Nl 4 l^SSdfC 

[0 0 191 

^mm. mmm. mmm. m^^. ii^m^i:ma. 
[0 0.2 01 X, ti^^mi^it^cxmmi^xttwi^mi::. m 

(002 11 :*:%miom^m^'^^mi^<ommm&im 
mmf^m. mm:^m. M»mmA. mmmn}^ 

0. 1~9 9%. »*L<»40. 5~50%:Sfti4» 
(0 0 2 21 :*c«W<!9#a»!fl!l<0K^!K^atm 



TkfP^J 1~70 

^PJ 0.01~30 

m. M (-^-C hjSPJ) 0.01~30 

7viry/i-M i~70 



15~93 3~10 0~5 

67~99. 5 0~3 

67~99. 5 0~8 

10~90 1~20 0~10 



[0 0 2 31 JSffli-^UTfs, :i^^mRXJ^yory/\^m 

(0 0 2 41 (tKSj^HJ) 



[0 0 2 71 



10 



^— /I'SfcO 0. 
[003 11 



10 0 2 51 

S':J';^#8 0 

[00 261 imA vm 

a fit VT.-^. =^~y • i^V y 

mm 1 imn 
if-w^n^^mm-^^m 

i^— tJ'^'C hPE P 

y/W/if— yP5 0 3 9 

y ^ri>;^/WjjN>-®S;*/Uv'i> A 

[0 0 3 01 ffiffll;i88L-Cf4. ±IS7kfP?riJSr5 0 0~2 

0 0 0 m^^m i^x^mmfo'^^emm^m^i^Aiii^-!' 
mmm2 mm 

*«WOifeSll5!f-&Wi^ 

i!' u— 

^^v'-r yT'n f/w 

±is.mm=k:^mm(of^&mm^mf^^^Ai!ii-^f [00321 

^^WOj^SSfg-g-Wi^ 

/wy y^xioooc 

y/UjK— /US 3 5 3 
* 

■5. «tffl(c:BSLTfi. ±|B7ciT://l'^HlSr5 0~2 O 0 

/u^yttjo. l~5 k g{c/£5J:9(-©:*-r-5o 
[0 0 3 31 *5ll^«>l«liaB • ^aB^At-<tSAIlA» 



( 4 ) i|#ra¥8-2 2 8 7 8 3 

6 

* 

y/W7K— /I', y ^''=^^;;^/^7l^v^6y— 
— 

[0 0 2 81 jicic. *M0^<o^k^^^W'^^^r^fiS^> 

[0 0 2 91 



2 5gB 

66S8 

4S» 

(ft) ^p^o^S) 

3SU 



2SB 

i~5 k gf;i/j:SJ;5<-ec*i-S. 



3. 

9 5 
1 . 
0. 



OSU 

SB 
5g|5 
5515 



i~5 k %.\z.fii^i.'>\zMMir^. 



3 ssis 
o. ssu 

1 Ol* 
20g|t 



3 4. 5gB 

[0 0 3 41 *5iw<o;^»-e«l«Llt5«Af*«lfflB 

(Lepidoptera) (Coleoptera) 



( 5 ) 

7 

[0 0 3 5] KJae^A^UTf*. Wx.«^^;^^^3^ 

^ (Spodoptera litura) . Vn^5^^v^3 (Spodo 
ptera exigua) ^<D3 V'^iS (Mamestra brass icae) 
ISv ^-tiS (Plutella xylostella) , :n':fj :^y(fS (C 
naphalocrocis medinalis) ^ :^ ^ (Chilo suppr 
essalis) . >f ^^Vv^-fe-fe U (Parnara guttata) , ^ 
>^v/af^3»> (Pieris rapae crucivora) ^ ^yiS (Mo 
nema flavescens) ^t/^T^/> (Papilio machaon hip 
pocrates) ^p^^^i hflh^ 10 
(0 0 3 61 Wag«*tUT{i. K!?:^^^:/>f 
:^>f (Anomala cuprea) s ^ ^ 7 =^ (Anomala 
schonfeldti) ^ h:^^;^^ (Anomala rufocuprea) ^ 
Ti3\frjrp Y^:^^- (Maladera castanea) . ^t^^jj^r 
^^^^ (Adoretus tenuimaculatus) „ ^iS^^ (Pop 
illia japonica) =i A i^lS, v'-r 
>^ h ^ (Epilachna vigintioctopunctata) ^ :^7t^i^ 
zj.^'Y^i^T^'y hi^ (Epilachna vigintioctomaculat 
a) ^<D'r>'h^M.i^m. -r^>5:Xy^^A > (Lissorhop 
trus oryzophilus) . a ^ ^ ^ M^i^ (Scepti 20 

cus griseus) > T!^'tK=^>''!5^-^i^ (Cylas formicari 
us) > v^/^:^1^>^^7i^v^ (Sphenophrus venatus vestiu 
s) . ^^V'OJ^^^ (Sitophilus zeamaise) ^(D^^J^ 
v'S/^^v^y ^^^J>.i^ (Phyllotreta striolata) s 
^7i;/NAiy (Aulacophora ferooralis) ^(D/^Av^SSs 

^ /^V^ Orfelanotus okinawaens 
is) m<r)^;^y^J>.^y^m. y-^^vti^^V (Mono 
chamus alternatus) > ^•^:7;^;^^1) (Mesosa myop 
s) tfco:??; 5:=¥y n^jN^^^^^-Yi^ix (Scolytus 

japonicus) ^ Ai^ (Xylosandrus germa 30 

^-^iy (Tenebrio roolitor) ^ ^i7%>^V^\:^ (Trib 
olium castancum) Ai^^-r V3S;&5^tf fjtt 

ltlS:> lfKAp"«> ::^/v.:7^. ^ia^l::*5tt^^^. ^> 40 

[0 0 3 8] Nl 4 liie^J^> Nl 4 l»;{)^b¥^L 

<7>^DNA«r?H<t:«. M*SnytDNA»f>T-«r2-5K 
b p(7)DNAiij:^t::i^-rx^®L. p /jrM»>^» 

Nl 4 ltto|£fageM{-*ff ^6t^*:SrfflV^fc:Il>' 



4*ra¥8-~2 2 8 7 8 3 
8 

So 

(0 0 3 91 ±iaoJ:5'ii§m^ST^m$n/cNl 4 

*Q^at. i#e>n:^DNA»r>^^^»a?i^n-:=:^-^^>^ 
^-{;i3i^L. 5te-^:^-tiy h^f^KUt-So 
(0 0 4 01 BSitG^:^-^^ ^^:fflv^T^^^feSr?g«te 

^"fir^ 'y^^(D'^^=tm^mf^ t'lc J: t9 . N 1 4 i ^ 
(0 0 4 11 gSSG^:^'^^;/ h«rfflVNTa*ft14 

(0 0 4 21 tt^Kl'^^-eN 1 4 lae^sr^ms-fr-s/^d^ 

(0 0 4 3] N 1 4 i»co^$Le<)W^as5i'«r='- K-rs 
N 1 4 1 w^'=^WMt.. n^-ts:m.mm^<r>m^ / A^f*:: 

[0 0 4 41 ^<^*^^^i:fcff^«ife«MS%)^fflvNT. m 

(004 51 Nl 4 l«5(i:$P>li:> 1 oXf^^Hl^iiO 

ses^N 1 4 1 mm^^fiho 

(0 0 4 61 N 1 4 l^S^eS^flaVN-C. h 
J^iWL^ffib. w (Onfall e«<c»S6^/j:Ji;i*:^fiSS{L 

(0 0 4 71 

[f^ffll «SIIB«. gP*>N 1 4 m:Rt5/X(i:N 1 4 1 

^^^e®i^SifflLfc®«E-c% wmm<nm,^fi>u 1 4 i 
»Rt//xiiNi 4 i;^aseffxfi-^ne>coS'&«^> 

fo^v^f^iNi 4 ie^4:^Abfc?^®^gifr mm. ?& 

^fe^) ^:ftL.. ^cD^*liiL{l. N14 1^f0S6K 
(00481 

(0 0 4 91 't^^t>'hr^(oh(oh^%m\^m^^^:it 
[00 501 (1 ) mm^comm^ 2 \c7r^'tr ^ y 



( 6 ) 

9 

(2) Nl 4 l*SOg|^'t-'5^SttSeaSr==-KbT 
V ^ -5 «£SE^« St'&A/T* ?k 6 D N Ao 

(3) ±IB (1) ie«fe<^SeSS:='-KLTV^61fiSBa 

[00 5 11 mmm 1 : N 1 4 1 m<omm. ■ 

^^^P^X-^m\.tc±mi^^hN 1 4 l«cSr^«Lfco 
[0 0 5 21 «J|sf±«l 0inei:E.ny9:^=^{c7<ixl 
0 m L A t 3 0 ^S^PbISS L^t^. SB^a^ft 

LfCo ^•<^Jb®^?K2mLS:i: t?ii:-^{-8 O'CTM 0 5> 
F»1JP^Lfco JPa^fKJil 01]J. 10 0fSc0 2m^lR 10 

1 mLSrNB5p;EJ:&Jffi (NUTRIENTBR 
OTH8. 4g. T;^— 2 0 g/SS®7Kl 1) ±r% 3 
Ot. 2 4'-4 8B$rB^l$«LfCo 
[00 5 31 [2|s:^P>^O0f^««feN 1 4 1 Ol^tit] 

*a??i^fi8 ^mmm^^ir^^mm&^<Dz:i 

mnm(omf^mm • • b t {z^m^^o 

W^(OM,^^* • • • 23. v^'V7j^^:/>'>^ (japonens 
is) o 

mm\H^mm' • • - i^^r-mj^mm^^'^m^^B^^'R 20 

7;i/*!)pT^14Me • • • 1 3 0. 0 0 Q^/V h 

f^tt ^mm\±^^^i\^tism^. mm 

3te^ • *:«t*og|^ti--5«) 13 0. 00 

OiJ^/uhvtDjSSSairSr^yu^ .y htC^gELT#etv 

fcg^:«cS:fflV^r^^ y — ^V^^^T>'J^V^. N14 1^b^p 

saKSrn- K-t^SiSe^ (i^TN 1 4 I m^^tmu 

-rS) ^i5^t3-::^Vi/b:/hp t#?>ixyhite^fi. 3, 7 30 
5 9i^SSr*L. 4 7-3, 5 5 6 O^IRffl^^^tfo 

(japonensis buibui) itfi^ (#BI¥6-6 5 
2 9 2) i:OW:»E<D^m. m2\C7jk\^tLm 

(00 541 -^mm 2 : N 1 4 1 
N 1 4 it^STft^^^^F-r-Sl-l^. N 1 4 1 S:NBfflE«s:ig 
Jft (NUTR I ENTBROTH8. 4 g /SSBtK 1 
L) S:fflV\ 3 0t:-C2 4--7 2B#P^. 15 0'-'2 0 0 40 

/i-Sr«Si*oa-&L. ;itu.Sr-8 0t:T-«:#i-S;&\ t> 

(>^:3f-A^yu^ 1 0%. ^yu^^^^^^^hy ^7^1%) 

[0 0 5 51 N 1 4 IttcOSKSfi. 12 0*t:> 2 O^Pfl 

[0 0 5 61 IIJ£0*i3 : Nl 4 1 «JgB^BMeS<0]»K 
N 1 4 IttcSr— e^S^ 9. 5mL(ONBffi*i&«fi (N 
UTRIENT BROTHS. 4 g 1 L) 4r 50 



iBpB8^8-2 2 8 7 8 3 
10 

^A.tlW^m'gicm.mV. 3 Ot:T- 12-24 BtPflSm^ 

3iSJ:5^-l 0 OmL^ONBJE(*:i&fl& (NUTR I EN 
T BROTH 8. 4g/S£ll*lL) ^^A^fcSOO 
mL^H^:7^^=i(;i<t® 3 O^CT* 7 2 — 9 6 ^ 
m. 1 5 0—2 0 0 r pm-ClH]«GSSi&«S:tTofco J5c 

HXL^o ^#e?i^fctt®^cSSfl:0|i^f^^l$ (Xris-HCl. Na 

CK EDTA) 1^^3Px.^@$^s^5^^$r^TV^, 

[0 0 5 71 nmm4. : N 1 4 1 ttSSe^BSeSOl^tS 
IISS0y 3 xmhthtcmmmi: 8%SDS~PAGE ^yyu 

N 1 4 1^0S*i-65>^fl:*>)l 3 0, 0 0 0i5^/u 

[0 O 5 81 mmms : N l 4 IW^^ V^^:^:^y^':f^ 
(Anomala cuprea) {cM^t^^^f^^ 

(;irl;?PU. h^^:^^-^^^^ (Anomala cuprea) ^SSc^L 
m^L/to ^O^*. Ke7:</;t^y>ry^ (Anomala 
cuprea) .{CM-t^^^f&t^mmX^fz^ 
[0 0 5 91 6 : N 1 4 1 «fcSt/N 141 

^WcO^-T:^ (Plutella xylostella) kCM-f-^^AiS 

thfCa :Z(D^{Z., 3m^M<D=i^^ (Plutella xyloste 

11a) ihAirWcAi.. 6 P^OjyjttL0^4i^«:Tiaof+ 
n^:^^h^^tio t^. K«(^5aiE5ffiS[|-efTo^p 
[0 0 6 0] 

(%) = {^A^ywc^m X 1 0 o 

(006 11 ^mSr*lJC^UfCo 
*1 : N 1 4 itt^SU^Nl 4 1 SKO •3^:5^ (PI 

utella xylostella) 3 fife^f AtC^-r^^ASfe 

(0 0 6 21 



tfUlE (ppm) 


?EA* (X) 


10 0 0 0 


10 0 


3 0 0 0 


10 0 


10 0 0 


10 0 


100 


50 



[006 31 7 : N 1 4 1 »SlI/N 141 $S^aS 

eaO;^-f ri:^^/ (Bombyx mori) {d^-T^^^AfStt 
*JS«^j3-eiilllfbfc^®?K*0ffe«ffitC#«^b. ®«^PJ 



( 7 ) 

n 

fto ^<Ofp\::^ 3fi&2 B @<^;<7^=i;^ <Bombyx mori) 
too 6 41 

fE^m (%) = (^^^/^^m X 1 0 0 

[006 51 ^^^m 2 Cl^ L/Co 
S2 : N 1 4 mi2:i;N 1 4 1 ^^9^ 6 K(^;^>r 
(Bombyx mori) 36^2 0 g tftill-^ti-Siiififtto 
[0 0 6 61 



aft (ppm) 


?EA* (%) 


30 0 0 


100 


10 0 0 


9 5 


10 0 


5 0 



10 



[00 6 7] 8 : N 1 4 1 if^T-O^gl 

feg^L^o m^«lx.:^cJ!&Si>n-v^. Nl 4 1 

«e*gB«0^e®<b#;t^H6^^1 3 0 k DaOMSK^^ 

^jpss^^E c o R I xmitLtio mitDNAWfn^ 

0. 8%r;^o-x<.y/U'-ei:^*Ki1-e:i<i:«-i:*9*^ 
3. 4Kb pO)fADNA»r;tSrfil^L/to 

[0 0 6 81 Htfe^jQ : N 1 4 lite-^-CO^ 30 
lllS«»J8T*#f>iVfcDNAeSK-«:5)-iijL. E c o R US 
fbL/c::;^^;^^^ K--'^^^— T^fc-SBluescript II SK (-) 

(pBN14 1) ^f^^bfc 

(03) „ pBN14 1»i. ^^«-C»i/j:;6^of::fci^>. 

1 ^^Sae^Sr^W-r-5DNA»f>i-<DDNA:i[SBa^J 

[00 6 91 mmm i o : n i 4 i i^t&^commm^^m 
mmmmt. m^m^ 1 w.m(ox ^ics? 5 9mmx r> 40 

?i5o c<7)5"^;^-~>^:/y-T'>r>iJ^:7u-A (or 

F) Ji^4 7ffiSjjJiexm^5 6:i[^gc03 5 1 0]^ 

^^'^ KUTv^57^s *N 1 4 1 COT ^ /®?ga^a 

(japonensis buibui) it^5^**r5:yK («fM^ 
6-6 5 2 9 2) t<ON~mm^^6 6 2m^^X-<DJE. 

[0 0 7 01 mmmi 1 : ±mm (e, c o 1 i : dh 50 



il*Bi¥8-2 2 8 7 8 3 
12 

5 a) T'<^>Ni 4 ij^sseao^s 

Nl 4 iae-^«rfflv^^s®s@i^^jii^?-^^fc3^tc, 

IIJS«^«9T*Of^®lLfcafii^:*'fe:5/ h (pBN14 1) 
«rfflV^:^Ji® (E. c o 1 i : DH5a) S:?g|fte« 
L. m^»:X.i^mm {^XXltE. c o 1 i : OHSa 

(pBNi4i) trnm-r^) ^mco mm^^^±m 

®Sr, LB-amp Mt^^^ (Trypton 1 0 g . NaCl 1 

0 gs Yeast extract 5 g^ Glucose 0. 2%^ Ampici 
llinS Omg/tSSSlTkl L) ^fflV^T 3 7 'CT%lJ^ 3 8*61 

SrS'L-ii'fSU. ttlBl-Ly sis bufferS:4f& 
A (W/V) gs*qL. ^^ar*l 0r«1^«L.^VNT*Ly 
s o z yme ^j^iSS 1 m g /m L id/j^-S J; ^^^bx 
ffiSl^l 0^ra7K±r*»BLy;:o Triton 

X- 1 0 o^rJ^^^ftSl%^c/j:^<^9^-^^I0L. iii^m. 

[0 0 7 11 mM&ll 2 : E. c o 1 i : DH5 a (p 

BNl 4 1) ^^^etOl^tt 

MMmi lXnhtltz±m^. 8%SDS~PAGE'r 

m\^^X^^:^^>':/rJi yv-^ ^-Vh^Z^^-^tL, ^(O^ 

E. col i :DH5a (pBN14l) ^O^N 1 4 

1 e ® «r jUffe L T V > ^ r f)mm $ n^c. 

(0 0 7 21 HJte^iIl 3 : E. c o 1 i : DH5 a (p 

BNl 4 1) ^^m^<D:=^-m (Plutella xylostell 

fto :Z(D^\Z, 3m^M<D::i-r:^ (Plutella xylostell 
a) 6 ^m<D^^(OW.Am^TU<r>fYn 

^*^^5fti6fCo i^x ««li5iglIK5^SijT*tTofCo 
[0 0 7 31 

(o^) = (9e,Am/Mc^m X 1 0 0 

[0 0 7 41 SS:^^^ 3 LtCp 
^3 : E. c o 1 i : DH5 a (p BN 1 4 1) 
ea<?5=i-t';^ (Plutella xylostella) .3»^'^4<lA(C 

[0 0 7 51 



(ppm) 


JEA* (%) 


2 0 0 


8 5 


100 


50 



[0 0 7 61 HtfePiJl 4 : E. c o 1 i : DH5 a (p 
BNl 4 1) 5l^geMC0;^7^ =J;^ (Bombyx mori) ^ 



( 8 ) 



8-228783 



13 

C.tO'f'JC. 3^2BS<0:^^=^^ (Bombyx mori) 

fefc, fSS. ^«tt5alE5ffl«llT'^Tofc. 
(0 0 7 71 

5EAs^ (%) = (5EAISc/«tAIS) X 1 0 0 

(0 0 7 81 ie^4:^4(C^LyS:o 
^4:E. coli:DH5a(pBN141) ^JEg 
eK«;<7-<3;tf (Bombyx mori) 3^2 Q U^iUC^i' 

(0 0 7 91 



14 



10 



omala cuprea) (CS* UT t>S<4S:*-r5 r t ®A 

(008 X1 

ffi?tJS^ : 1 , 
iH?iJ<Oft$ : 3 7 5 9 
i3^lJ<Oli : 

mm 

4^>'i^;^ (Bacillusthuringiensis var. japonensis) 
ttcife : N 1 4 1 



W& (ppm) 


(%) 


2 0 0 


7 0 



10 0 8 0] 



TTTTMATAC 
TCAAMTCAA 
AAAATATCCT 
TTTACAAACG 
TGGAAAAGAT 
ATTCCCCTTT 
GGATGACGAG 
AAAAATCTCA 
TTATAATTTA 
ATCCTTAGTT 
CTTTGGCTCT 
AGCAGCAAAC 
GCTGAATCAA 
TACAAATCAT 
TGAGAGTTGG 
AGTGGCATTA 
TACACGTGAG 
ATTATGTCGA 
AGAAAATTCA 
AGTTAATTAC 
GCATAGTTCT 
TATCAATGTT 
TCCTGTTGGC 
AAGTGGGATT 
TTCAACTGAT 
TAGGTTATCT 
TGTTAGCGCA 
CATTACTGCG 
TGCTACTGTC 
TGGTGGATTC 



ATTGGAGTGT 
TATGAAGTTA 
TTGACAGATG 
TATGGTGCAG 
GTAATACAAG 
TCTAGTCAAT 
AATTCTGTAT 
GAAGCAGTAA 
TATGTAGAAG 
TCTCAGCGAT 
GGTCCTGGAA 
CTTCATTTGT 
ACTCAAATAG 
TGTGTTACTG 
TTTAAATACA 
TTCCCATATT 
GTCTATACAG 
TCATGGTACA 
TTGATTCGTC 
CAAACAAACG 
ATAATACAGG 
CAAAATAATG 
TCATCATATA 
TCAGGATATA 
GAGTTACCAA 
CATATAACCC 
AATTTACCTA 
AATCAAATTA 
GTGAAAGGTC 
GGAGCAATAA 



AATAGACTCC 
TTGATGCCCC 
ATCCGAATGC 
ACTATACAGA 
TTGGAATTAA 
GGGTTACTGT 
GGGACGCTTT 
AGGGTAGCGC 
CATTAGATGA 
TTAACATTTT 
GTCAAAATTA 
TATTATTAAA 
ATCAATTCCA 
CGTATAATGA 
ATCAATATCG 
ATAATTTACG 
ATCCGATTGC 
TTAACCCAGC 
CCCCGCACa 
GTAGCGCTTG 
AAAAAAGTTA 
ATATTTATCA 
GTGTTTGGGA 
CACAGCAAGG 
GCTTAAATCC 
AATATCGTTT 
CTTGTGTATG 
CACAACTACC 
CAGGAHCAC 
GGGTGTCGGT 



TATTCGAGGA 
ACATTGTGGG 
TGGATTGCAA 
TCCTCTTATT 
TATTGTACGG 
ATATACCTAT 
TATGGAGAGA 
ATTGGATGAC 
GTGGCTGAAT 
AGATAGCaA 
TGCAACTATA 
AGATGCAGAC 
TTCTCGTCAA 
TGGATTAGCG 
TAGAGAAATG 
ACAATATCCA 
ATTTGATCCA 
TTTTCGAAAT 
TTTTGAAAGG 
GCGTGGGTCA 
CGGCCTCCTC 
GAnATTTCG 
CACTAACTTT 
TATACCAGCA 
GGAAGGAGAT 
TCAAGCAACT 
GACGCATCGA 
ATTAGTAAAG 
AGGAGGAGAT 
CACTGGACCG 



ACAAGTATGA 
TGTCCGGCAG 
AATATCAACT 
AATCCTAACT 
AGATTACTAA 
CTTTTAAACA 
GTAGAAGAAC 
CTAACTGGAT 
AGACCAAATG 
TTTACACAAT 
TTACTTCCAG 
ATTTATGGAG 
CAAAGCCTTA 
GAATTAAGAG 
ACTTTGACGG 
GATGGGACAA 
CTGGAACAAC 
CATTTGAATT 
TTAAGTAATT 
AGGGTAAGAT 
AGTGATCCCG 
CAGGTTAGCA 
TATTTGAGTT 
GTTTGTCTTC 
ATCATTAGAA 
CAAAGTGGTA 
GATGTGGACC 
GCATATGAGC 
GTAATCCGAA 
CTAACACAAC 



ATCGAAATAA 


60 


ATGATGTTGT 


120 


ATAAGGAATA 


180 


TATCTGTTAG 


240 


GCTTTTTTGG 


300 


GCTTGTGGCC 


360 


TTATTGATCA 


420 


TACAATATAA 


480 


GCGCAAGGGC 


540 


TTATGCCAAG 


600 


TATATGCACA 


660 


CTAGATGGGG 


720 


CTCAGACTTA 


780 


GCACAACCGC 


840 


CAATGGATTT 


900 


ATCCTCAACT 


960 


CAACTACTCA 


1020 


TCTCTGTACT 


1080 


TGCAAATTTT 


1140 


ACCATTATTT 


1200 


TTGGAGCTAA 


1260 


ATTTTGCTAG 


1320 


CAGGACAAGT 


1380 


AACAACGAAA 


1440 


ATTATAGTCA 


1500 


GTCCATCAAC 


1560 


TTGATAATAC 


1620 


TAAGTAGTGG 


1680 


GAACAAATAC 


1740 


GATATCGCAT 


1800 



( 9 ) #Bi¥8-2 2 8 7 8 3 

15 16 
AAGGTTCCGT TATGCTTCGA CAATAGATTT TGATTTCTTT GTAACACGTG GAGGAACTAC 1860 
TATAAATAAT TTTAGATTTA CACGTACAAT GAACAGGGGA CAGGAATCAA GATATGAATC 1920 
CTATCGTACT GTAGAGTTTA CAACTCCTTT TAACTTTACA CAAAGTCAAG ATATAATTCG 1980 
AACATCTATC CAGGGACTTA GTGGAAATGG GGAAGTATAC CHGATAGAA TTGAAATCAT 2040 
CCCTGTGAAC CCGGCACGAG AAGCAGAACA GCATTTAGAA GCAGCGAACA AACCGGCTAG 2100 
GCAGAACTTG TTTACACGTA CAAGGGACGG ATTACAGGTA AATGTGACAG ATTATCAAGT 2160 
GGACCAAGCG GCAAATTTAG TGTCATGCTT ATCCGATGAA CAATATGGGC ATGACAAAAA 2220 
GATGTTATTG GAAGCGGTAA GAGCGGCAAA ACGCCTCAGC CGCGAACGCA ACTTACTTCA 2280 
AGATCCAGAT TTTAATACAA TCAATAGTAC AGAAGAGAAT GGCTGGAAGG CAAGTAACGG 2340 
TGTTACTATT AGCGAGGGCG GTCCATTCTT TAAAGCTCGT GCACTTCAGT TAGCAAGCGC 2400 
AAGAGAAAAT TATGCAACAT ACATTTATCA AAAAGTAGAT GCATCGGTGT TAAAGCCTTA 2460 
TACACGCTAT AGACTGGATG GGTTCGTGAA GAGTAGTCAA GATTTAGAAA TTGATCTCAT 2520 
TCACTATCAT AAAGTCCATC HGIGAAAAA TGTACCAGAT AATTTAGTAT CCGATACTTA 2580 
CTCGGATGGT TCTTGCAGTG GAATGAATCG ATGTGAGGAA CAACAGATGG TAAATGCGCA 2640 
ACTGGAAACA GAACATCATC AiaGATGGA TTGCTGTGAA GCGGCTCAAA CACATGAGTT 2700 
TTCTTCCTAT ATTAATACAG GGGATaAAA TGCAAGTGTA GATCAGGGCA TTTGGGTTGT 2760 
ATTAAAAGTT CGAACAACAG ATGGGTATGC GACGTTAGGA AATCTTGAAT TGGTAGAGGT 2820 
TGGGCCATTA TCGGGTGAAT CTCTAGAACG GGAACAAAGA GATAATGCGA AATGGAATGC 2880 
AGAGCTAGGA AGAAAACGTG CAGAAATAGA TCGTGTGTAT TTAGCTGCGA AACAAGCAAT 2940 
TAATCATCTG THGTAGACT ATCAAGATCA ACAATTAAAT CCAGAAATTG GGCTAGCAGA 3000 
AATTAATGAA GCTTCAAATC TTGTAGAGTC AATTTCGGGT GTATATAGTG ATACACTATT 3060 
ACAGAHCCT GGGATTAACT ACGAAATTTA CACAGAGTTA TCCGATCGCT TACAACAAGC 3120 
ATCGTATaG TATACGTCTC GAAATGCGGT GCAAAATGGA GACTTTAACA GTGGTCTAGA 3180 
TAGTTGGAAT ACAACTACGG ATGCATCGGT TCAGCAAGAT GGCAATATGC ATTTCTTAGT 3240 
TCTTTCGCAT TGGGATGCAC AAGTTTCTCA ACAATTGAGA. GTAAATCCGA ATTGTAAGTA 3300 
TGTCTTACGT GTGACAGCAA GAAAAGTAGG AGGCGGAGAT GGATACGTCA CAATCCGAGA 3360 
TGGCGCTCAT CACCAAGAAA CTCTTACATT TAATGCATGT GACTACGATG TAAATGGTAC 3420 
GTATGTCAAT GACAATTCGT ATATAACAGA AGAAGTGGTA TTCTACCCAG AGACAAAACA 3480 
TATGTGGGTA GAGGTGAGTG AATCCGAAGG TTCATTCTAT ATAGACAGTA TTGAGTTTAT 3540 
TGAAACACAA GAGTAGAAGA GGGGGATCCT AACGTATAGC AACTATGAGA GGATACTCCG 3600 
TACAAACAAA GATTAAAAAA AGGTAAAATG AATAGAACCC CCTACTGGTA GAAGGTCTGG 3660 
TAGGGGGTTC TTACATGAAA AAATGTAGCT GTTTACTAAG GTATATAAAA AACAGCATAT 3720 
TTGATAGAAA AAAATGAGTA CCTTATAAAG AAAGAATTC 3759 
10 0 8 21 ga^«JS^ : 2 K^jos!:r^y» 
^m(D&^ : 1 1 6 9 

SB?U 

Met Asn Arg Asn Asn Gin Asn Glu Tyr Glu Val He Asp Ala Pro 
5 10 15 

His Cys Gly Cys Pro Ala Asp Asp Val Val Lys Tyr Pro Leu Thr 

20 25 30 

Asp Asp Pro Asn Ala Gly Leu Gin Asn Met Asn Tyr Lys Glu Tyr 

35 40 45 

Leu Gin Thr Tyr Gly Gly Asp Tyr Thr Asp Pro Leu He Asn Pro 

50 55 60 

Asn Leu Ser Val Ser Gly Lys Asp Val He Gin Val Gly He Asn 

65 70 75 

He Val Gly Arg Leu Leu Ser Phe Phe Gly Phe Pro Phe Ser Ser 

80 85 90 

Gin Trp Val Thr Val Tyr Thr Tyr Leu Leu Asn Ser Leu Trp Pro 

95 100 105 



( 10 ) 
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18 



Asp Asp Glu Asn Ser Val Trp Asp Ala Phe Met Glu Arg Val Glu 

110 115 120 

Glu Leu He Asp Gin Lys He Ser Glu Ala Val Lys Gly Arg Ala 

125 130 135 

Leu Asp Asp Leu Thr Gly Leu Gin Tyr Asn Tyr Asn Leu Tyr Val 

140 145 150 

Glu Ala Leu Asp Glu Trp Leu Asn Arg Pro Asn Gly Ala Arg Ala 

155 160 165 

Ser Leu Val Ser Gin Arg Phe Asn He Leu Asp Ser Leu Phe Thr 

170 175 180 

Gin Phe Met Pro Ser Phe Gly Ser Gly Pro Gly Ser Gin Asn Tyr 

185 190 195 

Ala Thr He Leu Leu Pro Val Tyr Ala Gin Ala Ala Asn Leu His 

200 205 210 

Leu Leu Leu Leu Lys Asp Ala Asp He Tyr Gly Ala Arg Trp Gly 

215 220 225 

Leu Asn Gin Thr Gin He Asp Gin Phe His Ser Arg Gin Gin Ser 

230 235 240 

Leu Thr Gin Thr Tyr Thr Asn His Cys Val Thr Ala Tyr Asn Asp 

245 250 255 

Gly Leu Ala Glu Leu Arg Gly Thr Thr Ala Glu Ser Trp Phe Lys 

260 265 270 

Tyr Asn Gin Tyr Arg Arg Glu Met Thr Leu Thr Ala Met Asp Leu 

275 280 285 

Val Ala Leu Phe Pro Tyr Tyr Asn Leu Arg Gin Tyr Pro Asp Gly 

290 295 300 

Thr Asn Pro Gin Leu Thr Arg Glu Val Tyr Thr Asp Pro He Ala 

305 310 315 

Phe Asp Pro Leu Glu Gin Pro Thr Thr Gin Leu Cys Arg Ser Trp 

320 325 330 

Tyr He Asn Pro Ala Phe Arg Asn His Leu Asn Phe Ser Val Leu 

335 340 345 

Glu Asn Ser Leu He Arg Pro Pro His Leu Phe Glu Arg Leu Ser 

350 355 360 

Asn Leu Gin He Leu Val Asn Tyr Gin Thr Asn Gly Ser Ala Trp 

365 370 375 

Arg Gly Ser Arg Val Arg Tyr His Tyr Leu His Ser Ser He He 

380 385 390 

Gin Glu Lys Ser Tyr Gly Leu Leu Ser Asp Pro Val Gly Ala Asn 

395 400 405 

He Asn Val Gin Asn Asn Asp He Tyr Gin He He Ser Gin Val 

410 415 420 

Ser Asn Phe Ala Ser Pro Val Gly Ser Ser Tyr Ser Val Trp Asp 

425 430 435 

Thr Asn Phe Tyr Leu Ser Ser Gly Gin Val Ser Gly He Ser Gly 

440 445 450 

Tyr Thr Gin Gin Gly He Pro Ala Val Cys Leu Gin Gin Arg Asn 

455 460 465 

Ser Thr Asp Glu Leu Pro Ser Leu Asn Pro Glu Gly Asp He He 

470 475 480 



19 



( U 



) 



2 8 7 8 3 

20 



Arg Asn Tyr Ser His Arg Leu Ser His He Thr Gin Tyr Arg Phe 

485 490 495 

Gin Ala Thr Gin Ser Gly Ser Pro Ser Thr Val Ser Ala Asn Leu 

500 505 510 

Pro Thr Cys Val Trp Thr His Arg Asp Val Asp Leu Asp Asn Thr 

515 520 525 

He Thr Ala Asn Gin He Thr Gin Leu Pro Leu Val Lys Ala Tyr 

530 535 540 

Glu Leu Ser Ser Gly Ala Thr Val Val Lys Gly Pro Gly Phe Thr 

545 550 555 

Gly Gly Asp Val He Arg Arg Thr Asn Thr Gly Gly Phe Gly Ala 

560 565 570 

He Arg Val Ser Val Thr Gly Pro Leu Thr Gin Arg Tyr Arg He 

575 580 585 

Arg Phe Arg Tyr Ala Ser Thr He Asp Phe Asp Phe Phe Val Thr 

590 595 600 

Arg Gly Gly Thr Thr He Asn Asn Phe Arg Phe Thr Arg Thr Met 

605 610 615 

Asn Arg Gly Gin Glu Ser Arg Tyr Glu Ser Tyr Arg Thr Val Glu 

620 625 630 

Phe Thr Thr Pro Phe Asn Phe Thr Gin Ser Gin Asp He He Arg 

635 640 645 

Thr Ser He Gin Gly Leu Ser Gly Asn Gly Glu Val Tyr Leu Asp 

650 655 660 

Arg He Glu He He Pro Val Asn Pro Ala Arg. Glu Ala Glu Glu 

665 670 675 

Asp Leu Glu Ala Ala Lys Lys Ala Ala Arg Gin Asn Leu Phe Thr 

680 685 690 

Arg Thr Arg Asp Gly Leu Gin Val Asn Val Thr Asp Tyr Gin Val 

695 700 705 

Asp Gin Ala Ala Asn Leu Val Ser Cys Leu Ser Asp Glu Gin Tyr 

710 715 720 

Gly His Asp Lys Lys Met Leu Leu Glu Ala Val Arg Ala Ala Lys 

725 730 735 

Arg Leu Ser Arg Glu Arg Asn Leu Leu Gin Asp Pro Asp Phe Asn 

740 745 750 

Thr He Asn Ser Thr Glu Glu Asn Gly Trp Lys Ala Ser Asn Gly 

755 760 765 

Val Thr He Ser Glu Gly Gly Pro Phe Phe Lys Gly Arg Ala Leu 

770 775 780 

Gin Leu Ala Ser Ala Arg Glu Asn Tyr Pro Thr Tyr He Tyr Gin 

785 790 795 

Lys Val Asp Ala Ser Val Leu Lys Pro Tyr Thr Arg Tyr Arg Leu 

800 805 810 

Asp Gly Phe Val Lys Ser Ser Gin Asp Leu Glu He Asp Leu He 

815 820 825 

His Tyr His Lys Val His Leu Val Lys Asn Val Pro Asp Asn Leu 

830 835 840 

Val Ser Asp Thr Tyr Ser Asp Gly Ser Cys Ser Gly Met Asn Arg 



845 



850 



855 



( 12 ) 2 8 7 8 3 

21 22 
Cys Glu Glu Cln Gin Met Val Asn Ala Gin Leu Glu Thr Glu His 

860 865 870 

His His Pro Met Asp Cys Cys Glu Ala Ala Gin Thr His Glu Phe 

875 880 885 

Ser Ser Tyr He Asn Thr Cly Asp Leu Asn Ala Ser Val Asp Gin 

890 895 900 

Cly He Trp Val Val Leu Lys Val Arg Thr Thr Asp Gly Tyr Ala ^ 

905 910 915 , 

Thr Leu Cly Asn Leu Glu Leu Val Glu Val Gly Pro Leu Ser Cly 

920 925 930 

Glu Ser Leu Glu Arg Glu Gin Arg Asp Asn Ala Lys Trp Asn Ala 

935 940 945 

Glu Leu Cly Arg Lys Arg Ala Glu He Asp Arg Val Tyr Leu Ala 

950 955 960 

Ala Lys Gin Ala He Asn His Leu Phe Val Asp Tyr Gin Asp Gin 

965 970 975 

Cln Leu Asn Pro Glu He Gly Leu Ala Glu He Asn Glu Ala Ser 

980 985 990 

Asn Leu Val Glu Ser He Ser Gly Val Tyr Ser Asp Thr Leu Leu 

995 1000 1005 

Gin He Pro Gly He Asn Tyr Glu He Tyr Thr Glu Leu Ser Asp 

1010 1015 1020 

Arg Leu Gin Gin Ala Ser Tyr Leu Tyr Thr Ser Arg Asn Ala Val 

1025 1030 1035 

Gin Asn Gly Asp Phe Asn Ser Cly Leu Asp Ser. Trp Asn Thr Thr 

1040 1045 1050 

Thr Asp Ala Ser Val Gin Gin Asp Cly Asn Met His Phe Leu Val 

1055 1060 1065 

Leu Ser His Trp Asp Ala Gin Val Ser Gin Gin Leu Arg Val Asn 

1070 1075 1080 

Phe Asn Cys Lys Tyr Val Leu Arg Val Thr Ala Arg Lys Val Gly 

1085 1090 1095 

Gly Gly Asp Gly Tyr Val Thr He Arg Asp Gly Ala His His Gin 

1100 1105 1110 

Glu Thr Leu Thr Phe Asn Ala Cys Asp Tyr Asp Tyr Asn Gly Thr 

1115 1120 1125 

Tyr Val Asn Asp Asn Ser Tyr He Thr Glu Glu Val Val Phe Tyr 

1130 1135 1140 

Pro Glu Thr Lys His Met Trp Val Glu Val Ser Glu Ser Glu Gly 

1145 1150 1155 

Ser Phe Tyr He Asp Ser He Glu Phe He Glu Thr Gin Glu 

1160 1165 1169 



( 13 ) 



«pB8JP8-2 2 8 7 8 3 




( 14 ) #M5p8-2 2 8 7 8 3 



C07K 14/325 
C12N 1/20 



F I 



(51) Int. CI. 

C07H 21/04 C07H 21/04 



8517-4H C07K 14/325 

8828-4B C12N 1/20 A 

8828-48 , ^ 

1/21 8828-4B 1/21 



// C12P 21/02 21/02 
(C12N 1/20 

C12R 1:07 ) 
(C12N 1/21 

C12R 1:19 ) 
{C12P 21/02 

C12R 1:19 ) 



i«3Emmit5Eii$ e iMirr^^ e 1531470 0 m 
(72) mm mm 



